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Description 

[0001] The present Invention relates to a toothbrush 
which provides enhanced plaque removal while reduc- 
ing gum damage. 

[0002] The use of a toothbrush for cleaning teeth and 
gums to remove food and plaque Is well known. A tooth- 
brush typically comprises a head portion, from which ex- 
tend tufts of filaments or bristles, and a handle. Over 
many years toothbrush design has been varied with re- 
spect to the nature and arrangement of the filaments on 
the toothbrush head. 

[0003] With respect to the nature of the filaments, for 
example, US-A-2317485 discloses a toothbrush with 
shaped filaments, such as rectangular filaments, which 
are claimed to remove plaque more effectively than 
round filaments. Different filament shapes are also dis- 
closed in EP-A-0663162. 

[0004] With respect to tuft shape, EP 0449655 dis- 
closes a toothbrush with tufts having round and rectan- 
gular cross sections. PCT publication WO 94/09677 dis- 
closes rectangular tufts of filaments. Both publications 
also consider tuft and filament arrangement. WO 
94/09677, for example, discloses a toothbrush having 
at least two general directional orientations of filaments, 
with one group of filaments oriented transverse to the 
axis of the toothbrush handle, and one group of fila- 
ments parallel to the axis of the handle. The two groups 
of filaments may be spatially separated on the brush 
head. EP 0449655 discloses a toothbrush with rows of 
filaments which differ in height, and in which the fila- 
ments are positioned at an angle from the vertical. 
[0005] CH 637279 discloses a toothbrush having a 
head and a handle, the head being provided with spaced 
tufts of filaments, said tufts being arranged in transverse 
rows, wherein the tufts in each row between the two end 
tufts are substantially all generally quadrilateral in cross- 
section with one pair of sides substantially parallel to the 
row and the other pair of sides substantially perpendic- 
ular to the row. 

[0006] US 4,61 7,695 discloses a toothbrush having a 
pluarallty of openings in the brush head, each plurality 
of openings being the shape of a hexagon. 
[0007] DE 401 0671 discloses a toothbrush having an 
angled head and generally quadrilateral tufts. 
[0008] Despite such variants, there Is still a need for 
a toothbrush with improved plaque removal capability. 
[0009] We have, surprisingly, found that a toothbrush 
in which the tufts are spaced together to form blades of 
filaments is particularly effective In plaque removal. A 
toothbrush configured In this way also has an additional 
advantage in that toothpaste is easily cleared from the 
head of the brush. 

[0010] Thus, in a first aspect, the present invention 
provides a toothbrush having a head and a handle, the 
head being provided with spaced tufts of filaments, said 
tufts being arranged in transverse rows, wherein the 
tufts in each row between the two end tufts are substan- 



tially all generally quadrilateral in cross-section with one 
pair of sides substantially parallel to the row and the oth- 
er pair of sides substantially perpendicular to the row, 
characterised In that said other pair of sides are convex, 
5 providing a cask shape to the cross-section of the tufts, 
and that the tufts of filaments in each row are spaced 
close enough together so as to form blades of filaments 
across the brush head. 

[0011] The term toothbrush* , as used herein, is used 
10 to describe any toothbrush which is suitable for cleaning 
the teeth and gums. The present invention relates to a 
toothbrush in which the head of the brush may be Inte- 
gral with the handle. However, it will be appreciated that 
the head and the handle of the toothbrush may be sep- 
15 arable, such that the head may be removed and re- 
placed when worn out. 

[0012] The term luff, as used herein, refers to a group 
of filaments. It is a feature of the present invention that 
the tufts are arranged in rows, and that the tufts are gen- 
20 erally quadrilateral with one pair of sides substantially 
parallel to the row. The other pair of sides of each tuft 
cross-section are substantially perpendicular to the row, 
and are slightly convex, providing a cask shape to the 
cross-section. 

25 [0013] It is an essential feature of the present Inven- 
tion that the tufts of filaments are spaced close enough 
together as to form 'blades' of filaments. The term 
•blade', as applied herein to groups of filaments, refers 
to an effectively continuous line of filaments. Such lines 

so of filaments have advantageous cleaning properties. 
For example, rows of filaments may move, bend, twist 
and sweep plaque away from the teeth, whereas irreg- 
ular patterns of tufts may not allow free bending and 
twisting of the filaments. In order that the filaments may 

35 have space to so move, we prefer that there is a space 
of at least 1 mm between rows, more preferably 1 .2 mm. 
Blades of filaments also allow for improved interdental 
penetration, as each blade may fit into and sweep the 
crevice between two teeth. Moreover, there is an addi- 

40 tional benefit in that toothpaste may be removed from 
the head more quickly and easily. 
[0014] In order to form a blade of filaments, tufts must 
be closely spaced. The tuft shape is important in this 
respect. For example, manufacturing constraints dictate 

45 that the minimum distance between square or rectan- 
gular tufts is approximately 0.4 mm, when using a 
moulded plastics material to form the toothbrush. This 
separation is suitable for the formation of blades of fila- 
ments. The cask-shaped tufts of the present invention 

50 allow the minimum distance between tufts to be reduced 
further, even to a distance of 0.3 mm, 0.25 mm, or even 
less. This reduction in separation is possible because 
the central curved rib between cask-shaped tufts is 
stronger than a straight rib. Furthermore, the curved na- 

55 ture of the Inter-tuft space allows a plastics material to 
flow more easily around the tuft during the moulding of 
the head. 

[0015] It will be appreciated that the minimum sepa- 
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ration between tufts may also be determined by the ma- 
terial from which the toothbrush is made and the process 
by which the toothbrush is made. The materials and 
processes may be any suitable materials and process- 
es, which will be readily apparent to the person skilled s 
in the art. 

[0016] The end tufts in each row may also be square, 
rectangular, cask shaped or any other suitable generally 
quadrilateral shape. We prefer that the end tufts are 
cask shaped. However, it will be appreciated that the ic 
end tufts in each row do not necessarily have to possess 
the same preferred geometry as the other tufts. One 
side of an end tuft will necessarily be adjacent to the 
edge of the toothbrush, and the shape of this side of the 
tuft will not affect the alignment of tufts to form filament 15 
blades. 

[0017] The filaments may be affixed into the tufts by 
any suitable means, which will be readily apparent to 
the person skilled in the art. However, we prefer that fil- 
aments are affixed into the tuft by staples which all run 20 
parallel to the axis of the handle. The use of staples in 
this way reduces tuft splay and also allows a tuft to be 
placed very close to a neighbouring tuft. The use of sta- 
ples in combination with rectangular filaments also 
helps in aligning the filaments in a preferred direction. 25 
[0018] Filaments themselves may be made of any 
suitable material and may be of any shape, which ma- 
terial and shape will be readily apparent to the person 
skilled in the art. However, we prefer that the filaments 
in each tuft are generally rectangular in cross-section so 
with one pair of sides generally parallel to the row. We 
particularly prefer that the cross-section of the filaments 
Is such that the sides parallel to the row are shorter than 
those perpendicular to the row. Such filaments have a 
greater cleaning surface area when compared to a 35 
round filament. The edges of a rectangular filament pro- 
vide a further abrasive advantage over round filaments. 
When a filament is bent In a direction that Is not directly 
parallel or perpendicular to the row, then the filament will 
twist. The combined effect of the filament edges and the 40 
twisting spring like action of the filament can significantly 
improve plaque removal. Furthermore, the packing of 
rectangular filaments is superior to that of round fila- 
ments, as no space needs to be left between filaments. 
This reduces the space in which unwanted food debris 4s 
can accumulate. 

[001 9] Rectangularf ilaments can be packed such that 
there are no gaps between filaments, in contrast with 
circular filaments. Therefore, the use of rectangular fil- 
aments allows a high filament density to be obtained, so 
The term 'filament density', as used herein, refers to the 
number of filaments per unit area, and a high filament 
density allows more effective cleaning of teeth. The fil- 
ament density within a given blade of filaments can also 
be increased by the use of cask-shaped tufts, which ai- ss 
low tufts to be closer together than is possible with 
square tufts, for example, it will be appreciated that 
while round tufts may also be arranged close to one an- 



other, filaments cannot be arranged within round tufts 
without gaps between them. Therefore, the combination 
of cask shaped tufts with rectangular filaments provides 
an optimum filament density within the blade of fila- 
ments. We particularly prefer that blades of filaments 
have rectangular filaments in cask shaped tufts, al- 
though it will be appreciated that any packing arrange- 
ment which allows blades of filaments to be formed is 
suitable for the toothbrush of the present invention. 
[0020] Many known toothbrushes have only a single 
tuft at the end of the toothbrush head that is distal from 
the handle. The filaments of this single tuft are prone to 
splay and wear during use. The present invention en- 
visages that the close packing of cask-shaped tufts may 
allow two, or more, tufts to be present at the end of the 
brush, which provides a small blade with high filament 
density. This not only improves cleaning of the teeth, but 
is hard wearing and may reduce the splay of the fila- 
ments. It will be appreciated that the number and ar- 
rangement of tufts is dependent upon the shape of the 
head. The head shape is preferably narrow enough to 
allow good oral penetration, but not too narrow that the 
end of the brush is fragile or has a dangerous point. 
[0021] A tuft of rectangular filaments has different 
properties when brushed In different directions. We par- 
ticularly prefer that the cross section of filaments in the 
tuft is such that the sides of the filaments parallel to the 
row are shorterthan those perpendicular to the row, and 
that the rows are arranged perpendicular with respect 
to the longitudinal axis of the handle. In this configura- 
tion, the brush will be firmer when brushing across the 
teeth than when brushing down upon the gums. Thus, 
the toothbrush can be said to have a •medium' stiffness 
with respect to a 'back and forth* type motion, but be 
classified as 'soft 1 with respect to an 'up and down' mo- 
tion. The terms 'soft 1 and 'medium' are well known in the 
art and form part of the International Organisation for 
Standardisations (ISO) classification on toothbrush stiff- 
ness. The dual soft and medium properties help reduce 
gum damage, as the motion results in a soft action on 
the gums, while allowing a medium or firm action on the 
teeth. 

[0022] It will be appreciated that filament end shape 
may also be varied. We prefer that the rectangular fila- 
ments have a rounded end, which reduces abrasion of 
tooth enamel, dentine and gums. We also prefer that the 
filaments are all of approximately equal height, such that 
the all filaments are flexed when in contact with the teeth 
when the brush is in use. 

[0023] Embodiments of the present invention will now 
be described by way of example only, with reference to 
the accompanying drawings, wherein: 

Figure 1 is a perspective view of a toothbrush ac- 
cording to the present invention and, 

Figure 2 is a plan view of a toothbrush head accord- 
ing to the present invention. 
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3. A toothbrush (2) according to any preceding claim, 
wherein the filaments (6) in each tuft (4) are gener- 
ally rectangular In cross-section with one pair of 
sides generally parallel to the row. 

5 

4. A toothbrush (2) according to Claim 3, in which the 
cross-section of the filaments (6) is such that the 
sides parallel to the row are shorter than those per- 
pendicular to the row. 

10 

5. A toothbrush according to any preceding claim, in 
which the filaments (6) are of equal height. 

6. A toothbrush according to any preceding claim 
15 wherein the filaments (6) are affixed into the tuft by 

staples which are parallel to the axis of the handle. 
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[0024] Figure 1 shows, in perspective view, a tooth- 
brush 2 according to the present invention. The tooth- 
brush 2 contains tufts 4 of filaments 6 which are ar- 
ranged In transverse rows to form blades. The tufts 4 
are generally cask shaped 8, with one pair of sides 10 
parallel to the row and the other pair of sides 12 convex, 
providing a cask shape to the cross section of the tuft 4. 
The filaments 6 are ail of equal height, such that all the 
filaments 6 are flexed when the brush 2 is in use. 
[0025] The spacing 1 6 between the tufts 4 may be as 
little as 0.25 mm. The spacing 18 between the rows is 
such that the blades can flex and bend to sweep plaque 
away from the teeth. This gap helps to prevent the build 
up of residua] toothpaste on the head, and allows the 
toothpaste to be easily cleaned to remove toothpaste 
from the head. 
[0026] The end of the toothbrush 2 distal to the handle 
is shown with two cask shaped tufts 14. These two tufts 
allow for improved cleaning with respect to brushes that 
contain only one tuft 

[0027] Figure 1 shows a toothbrush with handle at- 
tached, in part. It will be appreciated that the handle may 
be of any design or material, and the features of the han- 
dle are not essential for the purposes of the present in- 
vention. 

[0028] Figure 2 shows a plan view of a toothbrush 
head 3 according to the present invention. The plan view 
shows the rows of tufts 4 and the cask-shaped nature 
of the tufts 4. The narrow spacing 1 6 between the tufts 
4 is clearly indicated, which allows the formation of 
blades of filaments. 

[0029] In this embodiment the end tufts in each row 
are shown as being cask-shaped, although it will be ap- 
preciated that the end tufts do not necessarily have to 
possess the same geometry as the other tufts. 



Claims 

1. A toothbrush (2) having a head and a handle, the 
head being provided with spaced tufts (4) of fila- 
ments (6), said tufts (4) being arranged In trans- 
verse rows, wherein the tufts (4) in each row be- 
tween the two end tufts are substantially all gener- 
ally quadrilateral in cross-section with one pair of 
sides (10) substantially parallel to the row and the 
other pair of sides (12) substantially perpendicular 
to the row, characterised in that said other pair of 
sides (12) are convex, providing a cask shape to 
the cross-section of the tufts (4), and that the tufts 
of filaments In each row are spaced close enough 
together so as to form blades of filaments across 
the brush head. 

2. A toothbrush (2) according to Claim 1 in which the 
tufts (4) are separated from adjacent tufts in the 
same row by a gap of less than 0.4 mm. 
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1 . ZahnbOrste (2) mit einem Kopf und einem Griff, wo- 
bei der Kopf mit beabstandeten Buscheln (4) von 
Fasem (6) versehen ist, wobei die Buschel (4) in 
transversalen Zeilen angeordnet sind, wobei die 

25 Buschel (4) in jeder Zeile zwischen den zwei End- 
buscheln im wesentlichen alle allgemein viereckig 
im Querschnitt sind, wobei ein Paar von Seiten (1 0) 
im wesentlichen parallel zu der Zeile und das ande- 
re Paar von Seiten (12) im wesentlichen senkrecht 

so zu der Zeile ist, dadurch gekennzelchnet, dass 
das andere Paar Seiten (12) konvex sind, wobei ei- 
ne Fassf orm fur den Querschnitt der Buschel (4) be- 
reitgesteltt wind, und dass die BQschel von Fasem 
in jeder Zeile ausreichend eng zusammen beab- 

35 standet sind, urn Scharen von Buscheln quer zum 
Burstenkopf zu bilden. 

2. ZahnbOrste (2) nach Anspruch 1 , bei der die Bu- 
schel (4) von benachbarten Buscheln in der glei- 

40 chen Zeile urn einen Spalt von weniger als 0,4 mm 
getrennt sind. 

3. Zahnburete (2) nach einem vorangehenden An- 
spruch, wobei die Fasern (6) in jedem Buschel (4) 

45 allgemein rechteckig im Querschnitt sind, wobei ein 
Paar von Seiten allgemein parallel zu der Zeile ist. 

4. ZahnbOrste (2) nach Anspruch 3, bei der der Quer- 
schnitt der Fasern (6) derart ist, dass die Seiten par- 

50 allel zu der Zeile kOrzer als diejenlgen senkrecht zu 
der Zeile sind. 

5. ZahnbOrste nach einem vorangehenden Anspruch, 
bei der die Fasem (6) von glelcher H6he sind. 



55 

6. ZahnbOrste nach einem vorangehenden Anspruch, 
wobei die Fasem (6) in den Buschel durch Klam- 
mem hinein befestigt sind, die parallel zu der Achse 



4 



7 EP0 894 454B1 

des Griffs sind. 



Revendlcatlons 
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1 . Brosse a dents (2) comportant une tete et un man- 
che, la tete comportant des touffes (4) de filaments 
(6) espacees, lesdftes touffes (4) 6tant agencees 
dans des rangees transversales, les touffes (4) 
dans chaque rangee entre les deux touffes d'extre- 10 
mite ayant en general pratjquement toutes une sec- 
tion transversale quadrilaterale, ies cdtes d'une pai- 
re (10) <§tant pratiquement paralleles a la rangee et 
les cdtes de i'autre paire (12) etant pratiquement 
perpendiculaires a la ranged, caracterisee en ce is 
que les cotes (12) de ladite autre paire sont con ve- 
xes, Stablissant la section transversale en forme de 
tut des touffes (4), les touffes de filaments dans cha- 
que rangee 6tant espacees de maniere suffisam- 
ment etroite pour former des lames de filaments a 20 
travers la tete de la brosse. 

2. Brosse a dents (2) selon la revendication 1 , dans 
laquelle les touffes (4) sont separees des touffes 
adjacentes dans la m§me rangee d'un espace de 25 
moins de 0,4 mm. 

3. Brosse a dents (2) selon I'une quelconque des re- 
vendlcatlons prec6dentes, dans laquelle les fila- 
ments (6) dans chaque touffe (4) ont en general une so 
section transversale rectangulaire, les cdtes d'une 
paire §tant en g6n6ral paralleles a la rangee. 

4. Brosse a dents (2) selon la revendication 3, dans 
laquelle la section transversale des filaments (6) est 35 
telle que ies cdtes paralleles a la rangee sont plus 
courts que les c6tes perpendiculaires a la rangee. 

5. Brosse a dents selon I'une quelconque des reven- 
dications precedentes, dans laquelle les filaments 40 
(6) ont une hauteur egale. 

6. Brosse a dents selon I'une quelconque des reven- 
dications precedentes, dans laquelle les filaments 

(6) sont fixes dans la touffe par des clavettes paral- 45 
leles a I'axe du manche. 
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